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o p t i c a l  r o t a t o r y  pow er and c h e m ic a l c o n s t i t u t io n
were ms i n l y  d i r e c t e d ,  a t  f i r s t ,  to  the s tu d y  o f the  
e f f e c t  o f  v a r io u s  g ro u p in g s  on r o t a t o r y  p o w e r, and 
to  the v a r ia t i o n  o f  th e  m a g n itu d e  o f t h i s  p r o p e r ty  
i n  th e  a s c e n t o f  hom ologous s e r ie s *
r o t a t o r y  p o w e r, as a r u l e ,  w ere  made o n ly  f o r  th e  
m o n o ch ro m a tic  l i g h t  o f  tb e  sod ium  fla m e #  In  more 
re c e n t y e a rs , ho w ever, use has been made o f  l i g h t  
o f  v a r io u s  w a v e - le n g th s ,  and , as a co n se q u e n ce , more 
a t t e n t io n  has been p a id  to  th e  s tu d y  of r o t a t o r y  
d is p e r s io n *
T h is  s tu d y  le d  t o  the  sop  11 c a t io n  by  Low ry 
and H ic k s o n  (J *C # S * ,1915 .# ,103,10-62) o f  th e  C rude e q u a t io n
to organic compounds, and to the use of the terns ?s Imp lei
and 1complex* rotatory dispersion*
I t  was th ro u g h  examining the r o t a t o r y  d is p e r s io n
of some secondary alcohols ©nd a number of series of
*
norma 1 © liphstic esters derived f r cm them, t ha t Pickard 
and %nyon discovered ' that, whilst the former shew 
simple rotatory diapers Ion, the latter, under* certain 
conditions of temperature and solution, shew c Tuplex 
rotatory dispersion* To explain their results,' Pickard 
©nd Kenyon favoured the hypothesis that complex rotatory 
dispersion in the esters Is .due to any on© ester existing 
in two dynamic isomeric forms.
The a lc o h o ls  a re  .re v ie w e d  b y  P ic k a rd ,  Kenyon 
and L o w ry , J .G * S * ,  1 9 1 4 ,1 0 5 ,9 4 , the  e s te r s ,  b y  P ic k a rd
in  th e  e a r l i e r  w o rk ,  m easurem ents o f
and K enyo n ,
compxex r o i ia i io r y  a xs e e rs x  on v& ass ocxa&ea v ±&u
th e  c s rb o x y l  g ro u p , Kenyon and I fe H ie o l ( J»C *3»19 2 5 *> 
1 2 3 ,1 4 ) p re p a re d  and in v e s t ig a te d  a s e r ie s  o f  n - s l k y l  
e th e rs  d e r iv e d  f  rasa dp (3‘ O c ta n o l,  one o f the s e co n d a ry  
s ic  olio I s  exam ined by P ic k a rd  end Kenya n { l o e * c i t  ) *
These e th e rs  are  w ith o u t  the p o s s ib ly  d is tu rb in g  fa c to r  
o f two a d ja c e n t oxygen atoms in  the m o le c u le ,  end 
th e r e fo r e ,  in  v ie w  o f P ic k a rd  and kenyonfs h y p o th e s is ,  
i t  was: no s u r p r is e  th a t  th e y  were found t o  shew s im p le  
r o t a t o r y  d is p e rs io n *  The same phenomenon was 
ob se rve d  w ith  a s im i la r  s e r ie s  o f  e th e rs  d r i v e d  frb m  'h * 
d -b e n z y l m e th y l c a rb in o l { P h i l l i p s , i b i d * ,2 2 ) *
A c o n tin u a n c e  o f  th e  s tu d y  o f o p t i c a l l y  a c t iv e  
e th e rs  was c o n s id e re d  a d v is a b le ,  and a c c o r d in g ly  a 
t h i r d  s e r ie s ,  the  n « a lk y l  ( f ro m  me shy1 t o  rw io rs y l)  e th e rs  
o f  d -  Y' n o n a n o l,  has now been s y n th e s is e d  and 
exa m ine d * &y y  n o n a n o l was chosen as th e  p a re n t 
a lc o h o l ,  p a r t l y  on a c c o u n t o f  i t s  n e a r  re  1 s t  io n s  h ip  to  
d -  [?r o c ta n o l,  and p a r t l y  because i t  con be f a i r l y  
r e a d i ly  p re p a re d *
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Curve  I  ; ; S c a l e  ft, M L0(] d358 , C S o l U  T I  0  rv.
Curve TL ; : S c a l e .  B, M [« ] H o m o g e n e o u s  a t  2.0
C u r v e  H L ;  : S c r l e  C;  , ,fN E- tOH s o l u t i o n .-A-
Nu m b e r  of Ca rbon  ; Atoms / n Q rowing A c y l  Ch a in .
o th e r s *  i n  the  homogeneous s t a t e ,  and  in  c a rb o n  
b is u lp h id e  and e t h y l  a lc o h o l ic  s o lu t i o n ,  a re  p lo t t e d  
© g a in s t th e  num ber o f  c a rb o n  a tom s in  th e  g ro w in g  
a c y l  c h a in *
A s tu d y  o f th e  c u rv e s  shews t h a t  th e  m o le c u la r  
r o t a t o r y  pow er .o f  the  homogeneous e th e rs  ib ises q u ic k ly  
a t  f i r s t ,  th e n 'm o re  g r a d u a l ly ,  a n d  s p o s r e n t ly  te n d s  t 
to w a rd s  s maximum a t  © member o f  th e  s e r ie s  h ig h e r  th a n  
th e  n o n y l e th e r *  t h i s  in c re a s e  i n  ro te  to  rj p o w e r, w ith  
th e  e x c e p t io n  o f  tw o  d i s t i n c t  b re a k s ,  i s  r e g u la r *  The 
e f f e c t  o f  s o lu t io n ,  h o w e ve r, as has o f te n  been o b s e rv e d , 
i s  t o  b r in g  ou t f u r t h e r  i r r e g u l a r i t i e s *  The m ost 
n o t ic e a b le  o f  th e s e  i s  i n  a lc o h o l ic  s o lu t i o n ,  w here  a 
maximum o ccu rs  so  e a r ly  i n  th e  s e r ie s  as s t  th e  e th y l  
member*
I t  I s  n o t  ea sy  to  e x p la in  s a t i s f a c t o r i l y  th e  
i r r e g u l a r i t i e s  among th e  r o t a t o r y  po w ers* I n  the* f i r s t  
p la c e ,  i t  i s  a p p a re n t ly  a m a t te r  o f o p in io n  as to  w h ic h  
p o in t s  { i n  F lg « ! )  a re  to  be ta k e n  s s  l y i n g  on a 1 n o rm a l*  
sm ooth  c u rv e *  I n  the  second p la c e ,  th e re  are so many 
s u g g e s t io n s  p o s s ib le  as t o  why d e v ia t io n s  fro m  s u c h  © 
c u rv e  may o c c u r ,  t h a t  t o  s e le c t  a th e o ry  to  w h ic h  th e re  
i s  no a l t e r n a t i v e  w o u ld  s tem  to  be a h o p e le ss  ta s k *
F o r e x a m p le , i f  the  th e o ry  o f  P tc k a rc l,  Kenyon 
and H u n te r ( J * € * S » ,1 9 2 3 ,1 2 3 , l ) a s  to  th e  s p a t ia l
»n^in» iw ni,-w  ■■ m m m m
c o n f ig u r a t io n  o f  th e  n o m a l a l i p h a t i c  c h a in  la  a p p l ie d  to  
the se  e th e rs ,  i t  i s '  p o s s ib le  to  a c c o u n t f o r  a b re a k  in  
th e  r e g u la r i t y  o f  th e  r o t a t o r y  pow ers a t  a n y  member o f  
the  s e r ie s * .
A g a in ,  I f  th e  1c a rb o n  b is u lp h id e 1 c u rv e  i s
ob se rve d  ( I n t e r  a l i o s )  by H a l l  ( J»G *8 » ,1 9 2 3 » 1S5,5 2 )  
i n  an examination o f  some octyl e s te r s  o f  saturated 
dieorboxylic a c id s *  I t  i s  a ls o  n o t ic e a b le  In  the 
e th e rs  o f  benzyl-metby1 carhlnol (Phillips, lo e  *cit }$ 
i n  c a rb o n  b is u lp h id e  s o lu t io n *
A c c o rd in g ly *  no a tte m p t is  made h e re  to  
e x p la in  the  i r r e g u l a r i t i e s  I n  the  r o t a t o r y  powers o f  
th e  e th e rs  o f  / '  n o n a n o l,  a lth o u g h  I t  i s  in te r e s t in g  
to  n o te  th a t  th e  cu rves shewn in  F ig *  I-  she is a d i s t i n c t  
resem b lance  to  an a log ou s  c u rv e s  d raw n  f o r  th e  e th e rs  o f  
0'  o e tg ^ Q l (K enyon and Me I l c o l ,  l o e * c i t * ) ,  and I t  i s  
p o s s ib le  t h a t ,  se  th e  s tu d y  o f  o p t i c a l l y  a c t iv e  e th e rs  
i s  advanced* some d e f i n i t e  th e o ry  may be e v o lv e d *
m e th y l e th e r- o f d~y-nonano l is  la e v o -r fc to to ry , w h i ls t  
fch© h ig h e r  members of the s e r ie s  a re  d e x t r o - r o t a t o r y ,  
i s  y e t  a n o th e r  exam ple o f how a s m a ll  change In  
c o n s t i t u t io n  may a l t e r  the  s ig n  o f r o t a t io n  o f a 
s u b s ta n c e *  Tha t t h i s  c te n ge  o f s ig n  is  n o t due to  ■;
in v e r s io n ,  and i s  m e re ly  a p ro g re s s iv e  ch a n g e , i s
c le a r l y  s u p p o r te d  b y  the g e n e ra l b e h a v io u r o f th e  j
!
e th e r s ,  b o th  In  s o lu t io n  end a t  h ig h  te m p e ra tu re s *
2 he e f f e c t  o f  c a rb o n  b is u lp h id e  and e th y l j
a lc o h o l i s  t o  In c re a s e  th e  d e x t r e - r o t a t io n  of, the e t h e r s ,  I 
a n d , in  th e s e  s o lv e n ts ,  th e  m eth yl e t h e r ,  l i k e  th e  
h ig h e r members o f the  s e r ie s ,  is  d e x tr o - r o ts t  c ry*  
T e m pe ra tu re  a l t e r s  th e  m agnitude o f the  
r o ta to r y  pow er o f  th e  m eth y l e th e r  in  th e  same sense 
as th a t o f th e  h ig h e r  e th e r s *
A f u r t h e r  i n t e r e s t in g  exam ple o f how a change 
in .  s ig n  o f  r o t a t i o n  may be ju s t  a . p ro g re s s iv e  change ie  
a f fo r d e d  b y  a c o m p a ra tiv e  s tu d y  o f some e th e rs  and e s te r s  
o f  d -  f~ n o n a n o l and d - ^ o c t a n o l *  The c o n s t i t u t i o n a l  
fo rm u la e  and r o ta to r y ,  pow ers o f the se  a re  ta b u la te d  h e re *  
I t  i s  c le a r  fro m  a s tu d y  o f  the  ta b le  th a t  s im i l a r  
changes I n  c o n s t i t u t io n  te n d  to  b r in g  a b o u t s im i l a r  
changes In  r o t a t o r y  p o w e r, and t h a t  ^Vie th e r  a z e ro  v a lu e  
I s  passed  th ro u g h *  o r n o t *  i s  p u r e ly  a mot t e r  o f  th e  
d e f i n i t i o n  o f t h i s  te r n *
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fe) <UcL . tqth-, I g f , %50 .
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o p t i c a l l y  a c t iv e  o rg a n ic  compounds has mad© I t  c le a r  
th a t  many have t h e i r  r o t a t o r y  d is p e rs io n s  a d e q u a te ly  
e x p re s s e d  b y  th e  D rude © q u a tio n  in  i t s  s im p le  o n © -te rn  
fo rm  i
oC_ -
A
V - \ o  ■
Mor e o re r ,  f o r  tho se  o rg a n ic  eompminds v h I c i i  
may r e q u ir e  more than  on© to rn *  th© e q u a t io n  oftw o  
te rm s o n ly ,
^  '  /V -X o 1 x o - x O  ,
has been fo u n d  s u f f i c i e n t  t o  s e e o m it f o r  r e s u l t s  
w ith in  th e  l i m i t s  o f  a c c u ra c y  a t t a in a b le  u n d e r e x is t in g  
m ethods o f  p e ls  r im ® try *
A compound w hich* u n d e r a l l  c o n d i t io n s ,  b e lo n g s  
to  th e  f i r s t  c la s s  i s  s a id  to  e x h ib i t  •s im p le 1' r o t a t o r y  
d is p e rs io n ; b u t I f ,  u n d e r any c o n d it io n s , i t  ra n ks  in
th e  second  c la s s ,  i t  I s  d e f in e d  as shewing •c o m p le x 1
r o ta to r y  d is p e r s io n *  (Low ry and D ie  k g o n , -Trans * Fa rods y  
S o c . 1 9 1 4 ,1 0 ,9 6 ) .
•D is p e rs iv e  p o w e r1 i s  d e te rm in e d  b y  the  
m a g n itu d e s  o f  X 0 anc  ^ X ,  * w h ic h  re p re s e n t th e  w ave­
le n g th s  o f  a b s o rp t io n  bands in  th e  spectrum  o f th e  
s u b s ta n c e *
Ana 1 ye Is  o f  t  he D rude e qua t  i  on she ws t  ha t  : -
I *  F o r a O ne-Tern  E q u a tio n *
(a )  The d is p e r s io n  r a t i o  can no t become 
le s s  than a c e r t a in  l i m i t i n g  v a lu e ,  th a t
i s  when e q u a l to  z©ro« F o r  e x a m p le ,
th e  r a t i o  J^ SAto/ mXkB^  n o t f a l l  below
1 .5 7 ;  i n  f a c t ,  e x p e r im e n ta l e v id e n c e  shews 
t h a t ,  i n  p r a c t i c e ,  t h is  r a t i o  I s  1 .6 3 *
J _  -V t -
( b )  cx~ p lo t t e d  a g a in s t  /V shou ld , g iv e  
a s t r a ig h t  l i n e ,
Scale A , o r for the h o m o g e n e o u s  Ethers.
B>.
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's m o o th  c u rv e *  ( i n  th e  o r d in a r y  m eaning o f  
th e  te rm 5• I t  i s  p o s s ib le , ,  h o w e ve r, t h a t  
th e  d e v ia t io n  fro m  th e  l i n e a r  (more e s p e c ia l ly  
I n  th e  v i s i b l e  s p e c tru m ) may be so s l i g h t , ,  
ss  to  f a l l  w i t h in  th e  l i m i t s  o f p o s s ib le  
e x p e r im e n t© ! e r r o r #
Ttm e th e rs  o f  &** / - n o n a n o l hav® been exam ined 
p e ls r im e t r ie a l l y  o n ly  i n  th e  v i s i b l e  s p e c tru m , th e  
rotatory p o s e rs  o f  the q u a n t i t ie s  a v a i la b le  b e in g  to o  
s m a ll to  make p h o to g ra p h ic  m easurem ent a f e a s ib le  
p r o p o s i t io n *  The f a c t s  r e la t i n g  to  t h e i r  r o t a t o r y  
d is p e r s io n  © re b r i e f l y  as f o l lo w *
For the  homogeneous e th e rs  ©t 2o0 ,  th e  h ig h e s t  
d is p e r s io n  r a t i o  -(the m e th y l e th e r  b e in g  e x c e p te d ) I s  
<^ 4 i r * ” 1*53  • The ave rag e  v a lu e  a t  t h is
tem p eratu re  i s  a b o u t 1 .5 0 ,  and becomes s t i l l  le s s  a t  
h ig h e r  te m p e ra tu re s . D is p e r s io n  r a t io s  f o r  o th e r  
w a v e - le n g th s . o re  c o r re s p o n d in g ly  lo ® .  When <£ i s  
p lo t t e d  a g a in s t  / t ^ , a c e r t a in  g e n e ra l d e v ia t io n  f ro m  
the l i n e a r  i s  a p p a re n t, bu t th is  i s  -w ith in  p o s s ib le  
e x p e r im e n ta l e r r o r .
All the  e th e r s  have te e n  exam ined in  f i v e  p e r  
c e n t ca rb o n  b Is u lp h id e  s o lu t i o n * He re  ^ M  i sw  8 /  j '44/
s l i g h t l y  o v e r 1 * 7 ,  w h i l s t  th e  p l o t t i n g  o f ^  a g a in s t
g iv e s  a c lo s e  a p p ro x im a t io n  to  a s t r a ig h t  l in e #
'The h e x y l -and o c t y l  e th e r s ,  h ow eve r, h iv e  been e x s ft ln e d
in  more c o n c e n tra te d  s o lu t io n ,  ©nd th e re  can be no
d o u b t t h a t ,  f o r  th e s e  e th e r© , th e  cu rves  ob ta ined  b y  
_/ ^ 
p l o t t i n g  ot- © g a in s t  /V d e v ia te d  fro m  th e  l i n e a r  b y
moire th a n  p o s s ib le  e x p e r im e n ta l e r r o r .
In  a d d i t io n ,  th e  r o t a t o r y  pow ers o f a l l  th e
s m a ll t o  j u s t i f y  any f u r t h e r  co n c lu s io n *
The r e s u l t s  may be sum m arised t h u s : -
( I )  E ig h t  o f the n in e  e th e rs  ©hew eamplex  
r o t a t o r y  d is p e r s io n  in  th e  homogeneous s ta te  
be tw een  2 0 °  and 1 4 0 °*
( I I )  C e r ta in  e th e r s ,  a t  le a s t , .  shew com p lex  
r o t a t o r y  d is p e r s io n  i n  c a rb o n  b is u lp h id e *
To s c c o u n t f o r  the se  r e s u lts  b y  th e  th e o r y  
o f the  Drucle e q u a t io n ,  I t  i s  n e c e s s a ry  to  assume th a t  
a t  le a s t  tw o  a b s o rp t io n  bands a re  concerned i n  b r in g in g  
a b o u t complex r o ta to r y  d is p e rs io n *. These te n d s  m ust 
be p ro d u c e d , e i t h e r  b y  one e le c t r o n  w ith  two d i f f e r e n t  
f r e e  p e r io d s ,  or b y  tw o  e le c t r o n s ,  each  w i t h  i t s  own 
f r e e  p e rio d *
I f  th e  l a t t e r  a l t e r n a t iv e  be t r u e ,  i t  is  
p o s s ib le  th a t  a substance may c o n s is t of two d i f f e r e n t  
kinds of m o le c u le , each having  i t s  own a b s o rp tio n  band* 
There a re  th re e  ways in  which such mod i f  ic  o 11 ons may 
c one e Iv s b ly  be produced:
(1 )  By Iso m e ric  change*
( 2 )  By a s s o c 1 s t io n  o f  s o lu te  w i th  s o lv e n t *
( 3 )  By p o ly m e r iz a t io n *
The hypothesis  o f dynam ic is o m e rism  as a cause
o f com p lex r o t a t o r y  d is p e r s io n  i s  fa v o u re d  b y r -s e v e ra l 
in v e s t ig a to r s ,  a n d , f o r  s u b s ta n c e s  c o n ta in in g  such  
g ro u p s  as th e  c a r b o x y l end n i t r o  g ro u p s , i t  w o u ld  a p p e a r 
to  be a s a t i s f a c t o r y  one , s in c e  re a rra n g e m e n t o f 
v a le n c ie s  i s  n o t im p ro b a b ly *
I t  i s  d i f f i c u l t ,  h o w e ve r, t o  Be© how an  e th e r  
o f th e  fo r m u la .
c'Juxa oruy ifis re o y  a r in g  so out ssssc is  n o n ,
K -  0 -  R:1
ij
E -  0  -  R f
A lth o u g h  l i t t l e  e v id e n c e  can he brought, 
a g a in s t  t h i s ,  i t  is  i n t e r e s t in g ,  n e v e r th e le s s ,  t o  n o te  
th a t  the a p p l ic a t io n  o f Longuin@seuvs e x p ir ie s  1 fo rm u la
7K
t o  th e  e th e rs  makes a s s o c ia t io n  ( i n  th e  sense o f 
p o ly m e r iz a t io n )  ap pea r u n l i k e ly *
A d m it te d ly ,  a s s o c ia t io n  o f  s o lu t#  w i t h  s o lv e n t  
i s  q u i t e  p ro b a b le  in  carbon b is u lp h id e  s o lu t i o n ,  where 
th is -o x y  compounds my c o n c e iv a b ly  be fo rm ed*
P a r the  homogeneous e th e r s ,  ho w eve r, i t  w ou ld  
seem - th a t th e  su ggestion  o f com plex r o ta to r y  d is p e r s io n  
b e in g  cue to  the  e x is te n c e  o f  t  he s u b s ta n ce  in  tw o 
m o d if ic a tio n s  m ust be re je c te d #
A c c o r d in g ly ,  th e  o n ly  o th e r  s u g g e s t io n  con** 
s is  te n t  w i th  th e  Bructc e q u a tio n  is  th a t th e  m o le c u le  
of an e th e r  c o n ta in s , e i t h e r  one e le c tr o n  v ib r a t in g  
-f*h w i t h  tw o d i f f e r e n t  f r e e  p e r io d s ,  o r two e le c t ro n s , .
each w i t h  i t s  own f r e e  p e r io d *
/QOO ~ lJ  
w h c re , T *  b .p *  011 a b s o lu te  s c a le ,
O
D *  d |
n •  mean number o f a t oms in  the molecule* 
For the e t h y l  eth er, 1? *  197 + 2 7 3 , I) ~ 0 *8 1 *  
Hence ,  n  *  54 * ( C q • o . ;-*r  « 56 } *
The ethers were synthesised by the
i n t e r a c t io n  o f  th e  r e q u is i t e  n - a lk y l  he l i d o  on the 
p o ta s slorn derivative o f dy y- n o n a n o l,  th e  a c t iv e  
a lc o h o l b e in g  p re p a re d  on the  g e n e ra l l in o s  o f the , 
method duo t o  P ic k a rd  and Kenyon { J * 0 » S * ,1 9 1 1 ,9 9 ,4 5 )*  
INACTIVE Y '  NONANOL*
y- n o n a n o l was p re p a re d  from  n-heptaIdehyd©  and 
magnesium e t h y l  brom ide* n -H e p ty l a lc o h o l ,  w h ic h  
accom panied i t  os a b y e -p ro d u e t ,  bad to  be se p ara ted  
by a s y s te m a t ic  f r a c t i o n a l  d i s t i l l a t i o n  a t  a tm o s p h e r ic  
p re s s u re *
w ith  p h th a llc  anhydride# gave i t s  hyd rogen  p h th a lie  e s t e r ,  
the p u r i t y  o f  which was checked b y  t i t r a t i o n  w it h  
-L . -  c a u s t ic  soda s o lu t io n *
• f e w
1 gm# Y' nonyl hyd rog e n  p h th a la to  r e q u ir e d
The p ro d u c t io n  o f n - h e p ty l  a lc o h o l is  a n o th e r 
i n b ta n c e o f th e  be hav 1 our  o f ' magms turn a 1 ky 1 h a l 1 des as 
re d u c in g  agents (compares S a b a t ie r  and M a llh e ,  Compt*
s try c h n in e ; b ru c in e  h a v in g  p r e v io u s ly  g iv e n  tro u b le
th ro u g h  the- te n d e n c y  o f th e  IB d lA  s a l t  t o  c r y s t a l l i s e  I
o u t ,  e tendency w 1th  members o f th e  •e th y l*  s e r ie s  
rem arked upon by P ic k a rd  and Kenyon (£ * tU S * ,1 9 1 3 ,1 0 3 ,1 9 5 7 ) ,
who a t  th e  same tim e  s ta te d  th a t  b e t t e r  r e s u l t s  a re
in  acco rda nce  w ith  t h i s  m e th o d , the I n a c t iv e
From 1500 gm* o f n - h o p taldehyde th e re  was
o b ta in e d  150 gm* o f  n - h o p ty l  a lc o h o l ,  b *p * 1YS9 ,  and
o
000 gm. o f  / - n o n a n o l,  h *p*l@ 5 , and t h i s ,  by  t re a tm e n t
NaOH * ( The D ry  re qu i re  $ 34 *24 c * c * )
R e td , 1 9 0 5 ,1 4 1 ,2 9 8 ; L e t e l l i e r ,  i b i d * ,  1 9 0 8 ,1 4 8 ,3 4 3 )
RESOLUTION OF X "  NONYL HYDRO®! PRTI1A.IATK*
T h is  was c a r r ie d  o u t w i t h  the  h e lp  o f
was enosen as th e  solvent* j)
The y- nonyl hyd ro g en  p h th a la te  was th e re fo r©  j
i ll
d is s o lv e d  in  b o i l i n g  96% a lc o h o l ,  and th e  c a lc u la te d  j|
amount o f  s t r y c h n in e  added* The m ix tu re  was c o o le d  in  jj
;l
i c e ,  a nd  soon s e t  t o  a p a s ty  m ass, fro m  w h ic h  the m o th e r 
l i q u o r  was removed a t  th e  pump w i th  d i f f i c u l t y *  W ith  an
i
©mount o f s o lv e n t  in  c u b ic  c e n t im e tre s  e q u a l n u m e ric a lly  |
to  the number o f grams o f h yd ro g e n  p h th a la te  p re s e n t i n  
each c ro p ,  s i x  r e - c r y s t a l l is a t io n s  w ere  n e c e s s a ry  t o  
produce th e  pur©  lBdA s a l t ,  b u t ,  ow ing  to  th is  b e in g  
r a th e r  s o lu b le ,  a lo n g  f r a c t i o n a l  c r y s t a l l i z a t i o n  had to  
be p e rfo rm e d  b e fo re  a s u f f i c i e n t  amount o f p u re  m a t e r ia l  
was a v a i la b le *
In this way, 1370 gin* of Y~ nonyl hydrogen 
phthalste, combined w ith  1540 gra* of strychnine, yielded  
50g gnu of the pure s a lt which, when decomposed, gave 
105 gsu of d -  y- nonanol, b.p* 94° / l 5 mm*, -  8 .75D( ^ /  ) •  
I t  is In teresting to note, in view of the 
communication by Kenyon (J*0 *8*1922, 121, 2540) on the 
sim plified resolution of /§-octonol by re -c ry s ta lliza tio n  
of its  partly  active hydrogen phthalie ester, that the 
method can be applied to the same %ster .of y- nonanol*
Good r e s u l t s  a re  n o t o b ta in e d ,  how eve r, un less n e a r ly  . 
f u l l y  a e l i w  m a te r ia l  I s  used , and t h i s  is  o n ly  a v a ila b le  
in  q u a n t i t y  a f t e r  a c o n s id e ra b le  num ber o f c r y s ta l l iz a t io n s  
o f  an a lk a lo id s !  s a l t *
PHSMRKTIOH OF THE m-AXIGTL HALIDES*
The h ig h e r  b ro m id e s  w ere  o b ta in e d  b y  t r e a t in g  
the re s p e c t iv e  a lc o h o ls  w i t h  4 8 $  taydrobrOmic a c id  
s o lu t io n  i n  p resen ce  o f  s u lp h u r ic  a c id ,  a c c o rd in g  to - th e  
g e n e ra l m ethod o f th e  I l l i n o i s  B u l l e t i n ,  ? o l * I I *
n - B u ty l  b ro m id e , b *p *1 0 G ° , was a v a i la b le *
15 0 a* o f n -$ m y l a lc o h o l gave 20  gnu o f 
n -s m y l brom ide, b *p * 1 2 9 -1 3 1 ° .
jj- IJ e x v l Br said© *tMrm* 4mmm"
n -h e x y l b rom ide, b » p * 154-158 ' , d‘
20  gnu o f n -h e x y l a lc o h o l gave 19 gnu o f
-1 5 8 ° ^ D -  1 *1 7 7 *  — 4 f
B -H e p iy l B rom id e*
20  ©a* o f  n - h c p t y l  a lc o h o l gave 14 gnu o f
a - O c ty l  B rom id e *
gurt&ivj<n r r ,n » *T ^ *n i»nii WWiWril»*1....hi i.mi. ij|i
22 |p *  o f n - o c t y l  a lc o h o l gave 24 gm* o f 
n - o c t y l  b rom ide, b *p *  121® /60  mnu, d ^ o  -  1 *1 0 8 *  
a -H o n y l Br on let© *
25 gm* o f n - n o n y l a lc o h o l gave 20  gm* of 
.n -n o n y l brom ide, b * p *  1 0 1 ° / l7  mm*, d2 °o  = 1 .0 9 0 .
n -o c ty l  a lc o h o l*
33- O c ty l  A lc o h o l*
n - G c ty l  A lc o h o l was p rep ared  a c c o rd in g  t o  the  
I n s t r u c t io n s  g iv e n  in  th e  I l l i n o i s  B u l le t in ,  ¥ o l * X I I ,  
by the re d u c tio n  of e th y l o e 'io a te  w i t h  so d iu m  and 
a b s o lu te  a lc o h o l*
e t h y l  © c to s is *  w h ic h , on re d u c tio n , y ie ld e d  80 gm* o f
a c id  b e in g  re cove re d *
ito 't r io ii c r  pcm ssx iiM  cm d -  y - h o k a n o l,
Two grams o f p o ta s s iu m  we re  powdered in  
b e n ze n e , the l a t t e r  decanted o f f ,  end d r y  e th e r  
s u b s t i t u te d *  7 gm* o f s p a r t ly  re s o lv e d  specimen
n - b e p ty l  brom ide, b *p *  1 7 8 -1 7 9 ° , ^ 4 °  ~ 1*145
A l l  th e  a lc o h o ls  were a v a ila b le  except
100  gm* of n - o c to ie  a c id  gave 105 gm* o f
n - o c t y l  a lc o h o l ,  b ,p * 1 0 1 ° /2 1  Eim#, 25 gm* o f n -o e t  D ie
compounds w ere 1|;oun£, i t '  th u s  b e in g  shewn t h a t  In  the- i|
a c t io n  |
C 9 / S , r  O K *  ^  C f U , r O H  +  K C H
no ra o e m is a t is n  o c c u rs , ®nd th a t  su ch  on a c t io n  a s ,
e?H , r OK. _ :
does n o t  ta k e  p la c e *  '
1
GENERAL METHOD FOR PEE Hi EIRE THE ETHERS OF H~ f~ NONANOL* !
II— lU.JUm— >■ nimmiini M|^_riuiijjtiii._ju^ijiiiiMiiii<wiiaiu)(i| i niimili i muiwiijl.i * 1 1 .ihM'iiH iirnn»r i fcn mrn mmnMUiWniMii*i>>nuii mijr~i*r—““tyi miji ijmniiiiiniinf — rrmiHTnr n — lr^miTTTi ■» ir i" inn mrmr nirtiV-imiiTt~rr rr
The g e n e ra l p ro c e d u re  In  th e  s y n th e s is  o f  th e  j
\
a c t iv e  e th e rs  has -been th a t  d e s c r ib e d  b y  Kenyon and  \ 
M s.M IcO l (£ * £ * S * ,1 9 2 3 ,1 2 5 ,1 4 ) *  |
Th ree  grams o f  p o ta s s iu m  were po nde red  I n  I
be n ze n e ,  th e  benzene d e ca n te d  o f f  end  re p la c e d  w i t h  
.400 e*.c* d r y  e th e r *  15 $sw o f  £ * • / -  n o n a n o l were th e n  
g r a d u a l ly  added i n  s m a ll  q u a n t i t ie s *  Then the 
e v o lu t io n  o f  h y d ro g e n 'b e g a n  to  s la c k e n ,  g e n t le  ; r e f lu x - *  
in g  o f  th e  e th e r  was r e s o r te d  t o ,  u n t i l  m ost o f the 
p o ta s s iu m  had d is s o lv e d *  The s o lu t io n  was th e n  
q u ic k ly  f i l t e r e d  th ro u g h  g la s s  w o o l to  rem ove unchanged ij 
p o ta s s iu m , and the a l k y l  h a l id e  ( s l i g h t l y  I n  e xce ss  o f  j 
th e  p o ta s s iu m  use d ) added* W ith  m e th y l io d id e ,  I
3
p r e c ip i t a t i o n  o f  p o ta s s iu m  h a l id e  was a p p a re n t a t  once9 j 
w i th  e th y l  b ro m id e , on w a rn in g ,  b u t ,  w i t h  the h ig h e r  
h a l id e s ,  n o t  f o r  some t im e *  ReCLuxing o f  th e  m ix tu re  i 
was c a r r ie d  on d u r in g  12 ho u rs  f o r  th e  f i r s t ,  and 90 
h o u rs  f o r  th e  la s t  -member o f  th e  s c r ie s ,  th e  I n t e r ­
v e n in g  e th e r s  h a v in g  p r o p o r t io n a te  t im e s *  F o l lo w in g  
t h i s ,  th e  e th e rs  were p u r i f i e d  e x a c t ly  a s  d e s c r ib e d  b y  I 
Kenyon end M c *N ic o l' ( l0 e * G lt * ) ,  b y  w a s h in g  ou t 
p o ta s s iu m  h a lid ®  w i t h  w a te r ,  end re m o v in g  e x c e s s  a c t iv e  |
a lc o h o l  b y  h e a t in g  w i t h  p h th a l ie  a n h y d r id e ,  th e  e th e r s  I
|
f i n a l l y ,  b e in g  d i s t i l l e d  u n d e r  re duce d  p re s s u re  u n t i l  j
ti O U U. U f  j  - *, », - ..
pe c eve re d  *
I t  may be n o te d  th a t  oooips r a t iv e  e x p e rim e n ts  
w i t h  e th y l-b ro m id e  and e t h y l  io d id e  shewed no d i f f e r e n c e  
i n  y ie ld *  lienee th e  use o f  a l k y l  b rom ide s  in  
p re fe re n c e  to  a l k y l  io d id e s  seems J u s t i f i e d *
PHYSICAL PROPERT IMS OF UU2 n-AI,EYL ETHFBS OF d-^IIO HAHO L
| -  r r i^ lll',^ lri<*i[,-,r-rntin|iiwiii|frwiri>»wii|*iii mu iir.wii**r ll<rn-n*irTrrT I"1 ' -  V -  ■— <=«*^  —iv»t •■»»*. ■ .I , im. .*i nw>wwnriww>f»Brn»
A l l  the  e th e p s  a re  c o lo u r le s s ,  m o b ile ,  l i q u i d s ,  
in s o lu b le  in  m a te r ,  and n o n -h y g ro s © o p le ,  w h i l s t  the  
m e th y l and e t h y l  members o f  th e  s e r ie s  have p le a s a n t 
od ours- *
Th© p h y s ic a l  c o n s ta n ts  o f  the e th e rs  ha ire 
been m easured as f o l lo w s *
*ens.
The d e n s i t ie s  o f  fch© e th e r s  w ere d e te rm in e d  
a t  v a r io u s  te m p e ra tu re s , a e a l ib r a t e d  p ykn o m e te r o f  
a b o u t 1§  e *e *  c a p a c i ty  b e in g  u se d * The r e s u l t s  w ere  
p lo t t e d ,  and f r o m  the  c u rv e s  th u s  o b ta in e d ,  th e  v a lu e s  
g iv e n  In  T a b le  I  13e re  re a d *
R e f r a c t iv e  In d e x *
M easurem ents o f  r e f r a c t  iv© in d e x  te p ®  mode on
a H a l f r i c h  r e f r a c to m e te r ,  ro u n d  th e  c e l l  o f  © h lc h  m a te r
a t  20  vas  c i r c u la t e d  by a s m a ll  r o t a r y  pump* V a lu e s
( g iv e n  i n  T a b le  I I )  ©ere o b ta in e d  f o r  l i g h t  o f
t h i r t e e n  d i f f e r e n t  © a v © - le n g th s , nam e ly*
<3
L ith iu m  r e d ,  ©av© le n g t h ,  6708 A ng s tro m  u n i t s *  
■Sodium y e l lo w ,
M e rc u ry  y e l lo w ,
M e rc u ry  g re e n .
M e rc u ry  v i o l e t ,
C opper y e l lo w ,
C opper y e l lo w ,  .
n ft mm it ft
« n 5790 rt ft
it n 5461 « if
» w 4559 ft tt
ft « 5782 » if
« n 5700 ti I f
He on re d ,  f! 8402
He on d ra n g e , 11 11 8096
Neon y e l lo w ,  11 ”  5832
O p t ic a l  R o ta to ry  Power*
The o p t ic a l  rotatory powers o f the homogeneous 
l i q u id s  w ere determined w i t h  the l a t t e r  con ts Ined in 
a ja c k e te d  tu b e ,  50 mm.* i n  le n g th ,  round  w h ic h  ho t o i l  
c amid b e c l rcula ted * The re e d  ings oh t oi ne d a t 
d i f f e r e n t  te m p e ra tu re s  we re p lo tted , and smoothed 
c u rv e s  d ra w n , fro m  w h ic h  the  v a lu e s  g iv e n  in  T a b le  111 
are deduced*-
R o ta to ry  powers in 5% s o lu t io n  w ere  d e te rm in e d  
with the s o lu t io n s  c o n ta in e d  in © tu b e ,  2 clcm. lo n g ,  
and th e  r e s u l t s  a re  to be fo u n d  in T a b le s  IV and V* 
For e l l  t  he pels rime t r ie  ohs e rvs felons, t he 
polarimeter used had a bs I f  shadow a n g le  o f  9 ° , and 
was f i t t e d  w i t h  e spectroscopic eye-piece* M easure­
m ents f t p  made f o r  f iv e  w a v e - le n g th s  o f l i g h t ,  
nam e ly*
0
Lithium r e d ,  wave le n g th ,  6708 Angstrom u n i t s . '
bod ium  y e l lo w , .  1 B 5893
M e rc u ry  y e l lo w ,  ft 11 5780
M e rc u ry  g re e n , n IJ 5461
M e rc u ry  v i o l e t ,  n fl 4358
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CONCLUSION*
I t  i s  s u b m it te d  t h a t  t h i s  re s e a rc h  
has advanced o u r  know ledge o f the g e n e ra l 
p r o p e r i t ie s  o f  o p t i c a l l y  a c t iv e  e th e r s ,  a n d  
has b ro u g h t o u t sn  in t e r e s t in g  deve lopm en t in  
th e  s tu d y  o f  o p t i c a l  r o t a t o r y  d is p e r s io n *
